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Project Introduction

The proposed research aims to develop a metal matrix composite (MMC) fabric
that, when combined with additive manufacturing, will lead to weight
reduction, increased structural performance, and reduce fabrication costs of
structural components within launch vehicles. The approach focuses on
developing a MMC fabric that will be used to selectively reinforce metallic
components that are subjected to multi-axial forces while in service. The MMC
fabric is able to be applied like traditional composite panels (i.e. multiple plies
at different orientations) allowing for a tailorable reinforcement material that
can be placed in the direction of the loading axes. By using a selective
reinforcement additive manufacturing approach, the MMC fabric can be placed
strategically within areas of high-stresses and only in these areas allowing for
cost savings and weight reductions due to the need of less of the base
material in these locations. The combination of the MMC fabric and additive
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structures exist in most launch vehicles, especially in the tank structures due Project Management 2
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Non-NASA applications include aircraft, ground vehicles, and aluminum ship

designs. Commercial aircraft will benefit by utilizing MMC Fabric selective

reinforcement concepts to reduce weight. The automotive market will benefit

from MMC fabric by utilizing it in components such as aluminum and

magnesium castings or flywheels for hybrid vehicles. The commercial

aerospace industry could also incorporate the MMC fabric by using the material

in launch vehicles and satellite components.
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Responsible Mission
Directorate:

Space Technology Mission
Directorate (STMD)

"“_ Lead Organization:

Touchstone Research
Laboratory, Ltd.

Responsible Program:
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Performing Work Role Type Location Program Director:

Jason L Kessler

Touchstone Research Lead Industr Triadelphia, e e
Laboratory, Ltd. Organization Y West Virginia )
Carlos Torrez
.Langley Research Supporting NASA Hampton, Principal Investigator:
Center(LaRC) Organization Center Virginia Brandon Coates
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